ABStrAct the aim of the study was to evaluate and organize systematically the available literature on skill-related performance in young and adult male soccer players in an attempt to identify the most common topics, ascertain the weaknesses, and elucidate the main contributions of the scientific papers on this issue. A systematic review of the Institute for Scientific Information (ISI) Web of Knowledge database was performed in accordance with the Preferred reporting Items for Systematic reviews and Meta-analyses (PrISMA) guidelines. the keywords 'football' and 'soccer' were used, each associated with the following terms: 'technical analysis,' 'technical performance,' 'technical activity,' 'technical skill,' 'technical demands,' 'technical profiles,' 'technical characteristics,' 'technical actions,' 'technical scores,' 'technical ability,' 'motor skills,' and 'skill acquisition'. From the 2830 papers, only 60 were reviewed, of which 75% had been published in years 2011-2015 and 53.3% concerned professional or seniors players (above the U-20 category). Out of the 41 papers that analysed the skill-related performance in the match, 48.8% evaluated the performance in small-sided and conditioned games. Among the 27 papers that used validated instruments, 88.9% assessed technical actions outside the match context (e.g. dribbling, shooting tests). Future research should pay attention to the definition and classification of the skill-related variables under investigation in match context and propose tests for measured skill-related performance in soccer, considering that the representativeness task design allies the players' possibilities of action to the situation of the match.
tion of time and space in which they are performed. the ability to perform a technical action influences the possibilities of the player to choose the best option in the match situation. During matches, the interdependency between knowing 'how to do' (efficiency), obtaining the result accordant with the purpose of the action (efficacy), and the capability to adjust to different match scenarios (adaptation) are required from the player [6] . thus, a successful technical action in team sports is sustained by a decision-making process that results from the exploitation of the possibilities of action (i.e. affordances) that emerge from the interaction between the player and the environment [7] . From the foregoing, the importance of the development and evaluation of technical actions in team sports (e.g. soccer) is clear.
With the advancement in the production of scientific knowledge concerning skill-related performance in soccer, notational analysis assumed an important role [8] . Notational analysis comprises the observation and the quantitative and qualitative analysis of the technical and tactical actions fulfilled during the match [9] . Quantitatively, it records the number of actions performed by players and their respective duration. regarding the qualitative analysis, the objective is to verify the result of the action depending on its effectiveness [1] . Other forms of notational analysis focused on the actions and movements scrutinized by players that promote the emergence of different match patterns [9] . On the other hand, another approach studied in the analysis of skill-related performance in soccer refers to the analysis of technical actions outside the match context related to the efficiency of the players and teams [10] [11] [12] . this approach of evaluation has been described to conceive the identification and development of talents, as well as to allow the distinction between different levels of experience (e.g. [13] [14] [15] [16] ), although it is not clear how this dimension interacts with others or how it adapts to the play structure [17] . Vilar et al. [18] argued that the skill-related tests outside the match context (e.g. dribbling, passing, shooting) were not representative of competitive performance because they did not include critical perceptual variables that players usually use to control their actions during the match.
to date, a few review articles have explored the skillrelated performance in sports (i.e. ecological dynamics approach to skill acquisition [7] ) and specifically in soccer [19] [20] [21] . While one of these reviews focused on examining the validity, reliability, and sensitivity of the tests used to measure skill-related performance outside the soccer match context (i.e. juggling, heading, wall-volley, dribbling, shooting, passing, multifaceted tests [19] ), others addressed critically [20] and systematically [21] the match performance analysis as a whole -without dividing it into skill-related thematic categories and without considering both in-and out-game context. thus, the aim of this study was to evaluate and organize systematically the available literature on skill-related performance in young and adult male soccer players in an attempt to identify the most common topics, ascertain the weaknesses, and elucidate the main contributions of the scientific papers on this issue.
MaterIal and Methods
the sample of the study comprised 60 exploratory papers (table 1), indexed in the scientific journals of databases belonging to the Institute for Scientific Information (ISI) Web of Science. A systematic review was performed in accordance with the guidelines proposed by the Preferred reporting Items for Systematic reviews and Meta-analyses (PrISMA) statement.
three evaluators conducted separately the analysis process on 19 th of February, 2016. the descriptors 'football' and 'soccer' were used, each associated with the following terms: 'technical analysis,' 'technical performance,' 'technical activity,' 'technical skill,' 'technical demands,' 'technical profiles,' 'technical characteristics,' 'technical actions,' 'technical scores,' 'technical ability,' 'motor skills,' and 'skill acquisition'. All search procedures were performed in accordance with ethical guidelines (protocol number: 61884716.9.0000.5659).
Included were papers meeting the following criteria: (i) scientific, published up to 2015; (ii) exploratory; (iii) conducted with male soccer players; (iv) performed among players of all positions and functions, excluding goalkeepers; (v) written in English; (vi) presenting relevant data for the evaluation of technical actions. If there was any disagreement among the evaluators regarding the inclusion of a particular paper, the final decision would be performed by the senior evaluator, owing to more experience in the issue [21] . the papers were grouped in accordance with the main topics of skill-related performance that emerged from a detailed analysis and with the methodological strategies used; this allowed to organize the results.
results and dIscussIon
At the beginning of the search process, 2830 papers were found. then, duplicate papers were removed (1785). Adapted from [21] Brought to you by | Universidade to determine whether declines in physical performance in a professional soccer team during match play were associated with reductions in skill-related performance total number of passes, percentage of completed or uncompleted passes, number of ball possessions and possessions gained or lost, number of touches per possession, number of duels, and percentage of duels won or lost -Analysis of skill-related measures revealed no significant decline between halves, across 15-min intervals, or in the 5-min period following that of peak high-speed activity compared with the match mean for other 5-min periods -Frequencies of passing, ball possessions, and duels were greater in the first 5-min than in the final 5-min period carling et al. [32] 38 league matches per season over 5 consecutive seasons (2008-2009 to 2012-2013; 190 matches) to investigate a squad management, injury, as well as physical, tactical, and technical match performance in a professional soccer team across 5 consecutive league seasons Ball possession and possession in opponents' half, passes, forward passes, completed passes and forward passes, crosses and completed crosses, goal attempts and goal attempts on target, successful final third entries, freekicks, and 50/50 duels won/lost -the team won both its highest number of points and conceded its lowest number of goals especially over the second half of the 2010-2011 season -the team won its highest number of matches directly via a goal from a substitute, and scored and conceded a goal first on the highest and lowest number of occasions, respectively clemente et al. [22] Male amateur soccer players from the Portuguese regional league (n = 10) to examine the effect of differences in the number of players and scoring method on heart rate responses, time-motion characteristics, and technical and tactical performance during SScG -compared with match play, total numbers of duels and lost ball possessions were significantly greater within SScGs for all playing positions -SScG played with 1 or 2 ball touches was bound with a difficulty to perform technical actions, being more specific to match demands Draganidis et al. [26] 10 elite soccer players in 3 different trials: control, low-intensity resistance exercise to determine the recovery rate of soccer skill performance following resistance exercise of moderate or high intensity LSPt, long passing, dribbling, shooting, and heading -Passing and shooting performance declined post-exercise following resistance exercise -Soccer skill performance is minimally affected by acute resistance exercise, independently of intensity Fanchini et al. [43] 19 adult soccer players; 3 bouts of a 3-a-side SScG at 3 different bout durations: 2, 4, and 6 min to examine whether an increase in bout duration would affect exercise intensity and technical actions Pass, successful pass, unsuccessful pass, tackle, header, turn, interception, dribbling, shoot, and shoot on target -No effect of duration was found for number of technical actions per minute -Duration did not influence the technical actions or proficiency FernandezGonzalo et al. [89] 30 prepubescent young soccer players with the same experience in soccer training to offer some insight into the factors contributing to success in this sport and to describe how physiological and technical performance evolves in young soccer players 3 expert coaches with over 10 years of experience in young soccer. Each expert had to fill in a technical sheet for every subject by giving points from 1 to 100 for different technical parameters: shooting, passing, dribbling, ball control, heading, and tackling -Among the technical skills measured, significant differences were found only in heading -Over 30% of the technical performance measured in the study can be explained with the physiological parameters Garcia et al. [36] 54 young soccer players (U-9 and U-14)
to quantify and analyse offensive situations in different formats of SScG 54 SScGs played in 3 different formats (5 vs. 5, 7 vs. 7, and 9 vs. 9). Ball out of play, touches per game, touches per outfield player, touches per minute, defensive half, attacking half, attempts at goal, shots per minute, goals per minute, penalty area entries, unsuccessful dribbles, successful dribbles, unsuccessful passes, successful passes -More touches of the ball and attacking play in the smaller game formats -Higher frequency among the variables for attacking play in all age groups and playing surfaces in the smaller-sided games (5 vs. 5 and 7 vs. 7) than in the 9 vs. 9 format to examine the reliability, differential stability, and validity of the motor diagnostics conducted nationwide with the German soccer talent identification and development programme and to provide reference values for a standardized interpretation of the diagnostics results Sprint, agility, dribbling, ball control, shooting -the diagnostics demonstrated satisfying factor-related validity with plausible and stable loadings on the 2 empirical factors: speed and technical skills -the score, as well as the technical skills of dribbling and juggling differed most among players of various performance levels and thus showed the highest criterion-related validity Huijgen et al. [15] talented soccer players (n = 131, 14-18 years of age); professional (n = 54) or amateur (n = 77) to investigate the development of the technical skill of dribbling Shuttle Dribble test -the longitudinal results showed that during adolescence, the talented players who ultimately became professional were on average 0.3 s faster on 30-m peak dribbling performance and on average 1 s faster on 3 × 30-m repeated dribbling performance than those who ultimately turned amateur Huijgen et al. [14] talented soccer players aged 12-19 years (n = 267) to assess the development and determine the underlying mechanisms of sprinting and dribbling needed to compete at the highest level in young soccer players Shuttle Sprint and Dribble test, Slalom Sprint and Dribble test -Both dribbling and sprinting improved with age, especially at the age of 12-14, but the time of development was different -At the age of 14-16, sprinting improved rapidly in contrast to dribbling Huijgen et al. [16] talented adolescent soccer players of professional soccer clubs in the Netherlands (n = 113) to examine whether performance characteristics discriminated between selected and deselected players in talent development programmes to examine the effects of aerobic interval training on the decline in short-passing ability caused by a short bout of high-intensity intermittent activities
LSPt was applied before and 5 min after high-intensity simulation -the aerobic interval training group, but not the control group showed worsening in LSPt penalty time after the high-intensity simulation Juárez et al. [90] Young top-class soccer players (n = 21) to describe the kinematic pattern of the kicking movement of young top-class soccer players focusing on examining the linear joint markers velocity of the leg kick and the segments angular position Maximal in-step kicks performed were analysed with a threedimensional motion capture system -the maximum linear velocity of the hip, knee, ankle, and toe joint markers was achieved consecutively during the kick, representing a typical proximal to distal kinetic chain Katis and Kellis [40] 34 young soccer players to examine (1) Köklü et al. [45] Young soccer players (n = 12) to investigate the effects of recovery durations between bouts in 4 × 4-min 3-a-side SScG on time-motion analysis, technical actions, and physiological responses of players 4 different 3-a-side games in which the recovery durations between bouts were different (r1: 1 min, r2: 2 min, r3: 3 min, and r4: 4 min). touches of the ball, total passes, successful passes, tackles -SScG-r1 induced fewer successful passes and fewer total passes as compared with the other 3 conditions -SScG-r3 players performed more tackles and had more ball contacts than in the r1 condition; they had more ball contacts than in the r1 and r2 conditions Lago-Peñas and LagoBallesteros [68] 380 matches of the Spanish professional men's league to identify the soccer match-related statistics that best differentiate between home and visiting teams as for the team quality the match-related statistics registered were divided into 3 groups: (i) variables related to goals scored; (ii) variables related to offense; (iii) variables related to defence -Home teams had significantly higher means for goal scored, total shots, shots on goal, attacking moves, box moves, crosses, offsides committed, assists, passes made, successful passes, dribbles made, successful dribbles, ball possession, and gains of possession -Visiting teams presented higher means for losses of possession and yellow cards Lizana et al. [46] 24 athletes assigned to 6-player teams to investigate, through videogrammetry, if the technical and tactical principles promoted through the adoption of distinct rules from 2 different SSGs (game 1: maintaining ball possession, game 2: progression to the target) would actually be achieved Number of passes, successful passes, number of shots, successful shots -In game 1, the average of 487 ± 42 passes were performed, twice that of game 2 (207 ± 20) -the average number of shots with feet in game 1 (10 ± 0.6) was lower than that in game 2 (49 ± 6) -In game 1, the percentage of correct passes (85 ± 2.3%) was higher than in game 2 (79 ± 2.0%) -the total number of shots was lower in game 1 Malina et al. [73] 69 players aged 13.2-15.1 years from 3 clubs that competed in the highest division for their age group to estimate the contribution of experience, body size, and maturity status to variation in sport-specific skills of adolescent soccer players Soccer-specific skills included ball control and dribbling -Major differences were noted between elite and non-elite GKs in ball control -Elite central defenders performed better than their non-elite counterparts in ball control tests reilly et al. [60] 31 (n = 16, elite; n = 15, sub-elite) young soccer players (15-16 years of age)
to apply a comprehensive test battery to young players with a view to distinguishing between elite and sub-elite groups on the basis of performance on the test items Soccer-specific skills: a shooting test and a slalom dribble test -the elite players were better at dribbling the ball, but not shooting rostgaard et al. [59] Young elite (n = 14) and sub-elite (n = 7) soccer players to develop and examine a test for evaluating the physical and technical capacity of soccer players Players performed a physical and technical test consisting of 10 long kicks interspersed with intense intermittent exercise. A control test without intense exercise was carried out. the test result was evaluated by the precision of the 10 kicks -the young elite players performed better than the sub-elite players in both the physical and technical test and control test, with no difference in the relative physical and technical test results -Summed performance of the first 5 repe titions was higher than for the last 5 repe titions russell et al. [11] 20 soccer players (professional, n = 10; recreational, n = 10) to examine the reliability and construct validity of new soccer skills tests Passing, shooting, and dribbling skills tests. Each trial consisted of 28 passes, 8 shots, and 10 dribbles -Professional players performed better than recreational players in at least 1 outcome measure for all skills (reliability and validity of new soccer skill protocols) russell et al. [12] 15 academy soccer players in a soccer match simulation to examine the effects of exerciseinduced fatigue on soccer skills performed throughout simulated match play Precision, success rate, and ball speed were determined via video analysis for all skills -the match simulation influenced shooting precision and passing speed, so that shots taken after exercise were 25.5 ± 4.0% less accurate than those taken before exercise and passes in the last 15 min were 7.8 ± 4.3% slower than in the first 15 min -Shot and pass speeds were lower during the second half compared with the first half -Dribbling performance was unaffected by the match simulation Aerial challenge, clearance, cross, dribble, interception, loss of control, pass, shot, tackle, times tackled, corner, free kick, throw-in -the findings emphasize the need for notational analysts and coaches to consider the potential independent and interactive effects of match location, quality of opposition, and match status when assessing the technical components of soccer performance, particularly those relating to behaviour occurrence tessitore et al. [94] Young male soccer players (n = 22) to compare the heart rate responses and match analysis parameters of official 5-a-side young male soccer matches played over 2 pitch surface (i.e. clay vs. artificial turf) conditions type of action, number of players involved in an action, number of passes performed in a collective action, precision of the shots, lost balls, ball interceptions, dribblings, and tackles -the similar heart rate responses and technical-tactical patterns observed on the 2 surfaces indicate that young match play is not affected by differences in pitch surface Vaeyens et al. [13] Elite, sub-elite, and non-elite young players in 4 age groups: U-13 (n = 117), U-14 (n = 136), U-15 (n = 138), and U-16 (n = 99) to determine the relationships between physical and performance characteristics and level of skill in young soccer players aged 12-16 years Anthropometry, maturity status, functional and sport-specific parameters. Slalom dribble, lob pass, shooting accuracy, juggling test -Elite players scored better than the non-elite ones on several technical skills -running speed and technical skills were the most important characteristics in U-13 and U-14 players -cardiorespiratory endurance was more important in U-15 and U-16 players Vilar et al. [95] 15 amateur standard male soccer players to examine the influence of pitch dimensions in SScG on shaping opportunities for performers to maintain ball possession, pass to teammates, and shoot at goal (Figure 1 ). For each paper, the authors (year of publication), participants, aims, methods, and the main findings related to technical actions were recorded (table 1) . regarding the chronological analysis of the published papers, it was found that 15 articles (25%) that were relevant to the scope of this review came from before 2010. the remaining 45 gathered papers (75%) were published in the five years of 2011-2015 (2011 -13 papers; 2012 -3 papers; 2013 -8 papers; 2014 -12 papers; 2015 -9 papers), which highlights the recent substantial growth of interest in skill-related performance in soccer. considering the age group of the participants, 32 articles (53.3%) referred to professional or senior players (above the U-19 category). the other 28 papers (46.7%) concerned young players (the U-20 or lower category), which shows a certain equivalence.
Additionally, 41 papers studied skill-related performance in match context, out of which 20 (48.8%) described small-sided and conditioned games (SScG) and 21 (51.2%) friendly and official games. the total of 27 recruited papers carried out an analysis of technical actions with the use of validated instruments; 3 of them (11.1%) employed the following instruments in match context: team Sport Assessment Procedure (tSAP) [22] , system of assessment of functional asymmetry of the lower limbs in football (SAFALL-FOOt) [23] , Offensive Sequences characterization System (OScS) [24] ; 24 (88.9%) assessed technical actions outside the match context, applying the reactive motor skills test (rMSt) [25] , as well as dribbling, shooting, heading, and Loughborough passing tests [10] [11] [12] 26] .
After a detailed analysis of each paper, a categorization system was applied, contemplating two levels of analysis [21, 27] : the first level encompassed the topic of analysis (descriptive or comparative) and the second level comprised the skill-related variables employed in the analysis (Figure 2) . descrIptIve analysIs the exploratory papers framed by the descriptive analysis usually aimed to verify the technical actions during an official match. In general, the studies demonstrate that: (i) teams with higher ball possession performed more passes (44%) compared with teams with less ball possession [28] ; (ii) in the last 15 min of the match, there occurred lower frequency of passes, successful passes, and dribbles as compared with other match periods, i.e. 0-15 min, 15-30 min, 30-45 min, 45-60 min, and 60-75 min [29] [30] [31] . Some studies of descriptive analysis aimed to assess the differences in skill-related performance within one or more seasons. carling et al. [32] investigated the skillrelated performance of a team in a sample of 190 matches for 5 consecutive seasons (2008) (2009) (2010) (2011) (2012) (2013) . the authors found that in the 2010/2011 season (champion), especially in its second half, the team conceded fewer goals, showing an increase in the number of passes, percentage of completed passes, forward passes, and percentage of completed forward passes across the seasons. Morgans et al. [33] verified the differences in skill-related performance during the whole season of the English championship League, and concluded that successful passes were relatively stable throughout the season.
these papers resorted to notational analysis, with the main skill-related variables of the number of passes, successful passes, received passes, short passes, successful short passes, long passes, successful long passes, touches per possession, dribbling, shooting, clearances, events of tackles/tackled, headers, ball interceptions, and crosses. However, there is a lack of [29, [34] [35] [36] [37] ). Subsequently, it becomes difficult to compare the results derived from different studies, so that reproducibility can be ensured, an essential feature of scientific research, as exposed by O'Donoghue [38] : 'it is essential for system operators and the eventual consumers of the information generated by performance analysis to have a shared understanding of the variables used' (p. 36).
A positive example of this question refers to the study of rampinini et al. [31] , which provides the definitions of the skill-related variables under investigation: short passes -number of short foot passes (length < 37 m) performed by a player; long passes -number of long foot passes (length > 37 m) performed by a player. As stated by Mackenzie and cushion [20] , different interpretations of definitions (e.g. successful or unsuccessful pass) can generate different results and conclusions. therefore, on the basis of the literature research, we proposed definitions of 5 offensive and 2 defensive skill-related performances for soccer players (table 2) .
Furthermore, the search for quantitative information that depicts the match (e.g. notational analysis), despite continuing to be an important approach, has the potential to augment its relevance when associated with methodologies that embrace the dynamics presented in the coordination of players' actions across the match [9] . 
Effects of small-sided and conditioned games
Some practice effects induced by different task constraint manipulations (e.g. number of players or field dimensions) in SScG on skill-related performance are often studied. In these investigations, the main findings are as follows:
1. Decrease in the field size dimensions with the same number of players promotes an increase of technical actions [22, 34, 36, 37] . According to Hodgson et al. [37] , 'the smaller pitch size reduces the active playing area and requires players to make faster decisions and execute skills with higher frequency' (p. 31).
2. Decrease in the number of players prompts an increase of technical actions [36, 39, 40] . A possible explication of this refers to the fact that a bigger playing area can facilitate technical actions performed in more space (e.g. crosses, dribbling, and shots).
3. When restrictions are applied in the number of ball touches during the SScG, the restriction to one ball touch results in a high level of difficulty regarding the performance of successful technical actions, while exercises without restrictions in the number of ball touches weakly affect the realization of successful passes and loss of ball possession [41] . Dellal et al. [41] clarify that players have a reduced time to make decisions and to analyse the game, which explains the lower quality of their technical actions in onetouch form as compared with the two-touches and free play.
4. the application of SScG promotes a higher frequency of technical actions compared with friendly matches [42] , probably owing to a smaller area per player, as aforementioned.
5. the duration of the SScG does not influence the number of technical actions per minute or the proficiency [43] . two reasons can explain this behaviour: first, the authors normalized the data as number of technical actions per minute; second, they applied 3 bouts (the previous study demonstrated a decrease in technical action with 4 bouts [44] ).
6. SScG with higher recovery time between sets promotes an increase in the number of technical actions [45] .
7. SScG with the objective of maintaining ball possession contributes to an increase in the total number of successful passes and decrease in the number of shots, compared with SScG whose objective comprehends the progression towards the goal [46] , i.e. the players only progress to goal-scoring situations when they are able to create safer options for the play, which results in fewer shots.
these results may help coaches directly in the preparation of training sessions. For example, a coach who aims in his training session to increase the technical actions might use SScG with smaller dimensions (e.g. 30 × 20) , smaller number of players (3 v 3), without limitations regarding the number of ball touches and exercises with longer recovery periods between sets (e.g. 3 × 4 min with 3-4 min of recovery). this topic of comparative analysis (e.g. effects of SScG) represented the highest frequency of occurrence in 15 papers. the scenario can be explained by the growing interest in verifying the effects of these training tools in soccer [47] . Furthermore, it is considered that SScG promotes the increase of the number of actions with the ball, as well as the participation of all players during the matches [5] . A recent narrative review (Serra-Olivares et al. [48] ) referring to the tactical assessment of soccer training with the use of representative tasks to measure the tactical expertise of young soccer players during SScG is an important study that gives an overview of the ecological approach to training and the principles of a representative task design, providing relevant contribution and the direction for future research into the assessment of tactical expertise in young soccer players.
therefore, on the basis of the ecological approach and the idea of representative task design, it is possible to recommend the development of measured skillrelated performance with SScG for future research.
Effects of training-exercise
Several researchers have studied the effects of training and exercises on the skill-related performance of soccer players. the main conclusions of the studies on this subject are the following:
1. Passing and shooting performance declines after low-and high-intensity acute strength exercises [26, 49] and after a simulated soccer match (induced fatigue protocol) [12] . the skill to pass and shot is based on inter-segmental coordination; therefore, following strength exercises, muscle fatigue induces a negative effect on motor coordination [26] .
2. the use of the non-preferred foot increases with analytical technical training [23] . According to the ecological dynamic approach, because the non-preferred foot was less stimulated during the daily practice, it is not perceptibly accessible (i.e. it is not a relevant option to make part of the decision-making Humanmovement.Pl and performed actions [23] ). therefore, the functional asymmetry of the lower limbs tends to reduce with the increase in specific training for the non-preferred limb. 3. Aerobic interval training (4 × 4 min at 90-95% of maximum heart rate [Hr MAX ] with 3 min of recovery between series) attenuated the deterioration in Loughborough Soccer Passing test (LSPt) time after a simulated high running protocol [50] . ten weeks of soccer training (continued running, 70-80% Hr MAX + sprints + soccer-specific activities) affect positively slalom dribble and lob pass in young soccer players [51] . Short-term training (plyometric + acceleration + dribbling + shooting) positively influences shooting speed [52] . this suggests that the trained players probably experienced less fatigue and, consequently, a lower impairment of skill-related proficiency.
4. Significant improvement of soccer-specific technical skill level in a battery of tests proposed by the German Soccer Federation (i.e. juggling, passing, dribbling) was higher in SScG (3 vs. 3 or 3 vs. 3 with joker player; 5 × 4 min with 3 min of active recovery) than high-intensity running training (5 × 4 min at 90% Hr MAX with 3 min of active recovery between series) [53] . therefore, SScGs are more highly recommended training drills than the generic (e.g. interval) training by engaging physical, technical, and tactical aspects simultaneously [54] .
Competitive level the informational knowledge derived from studies that examine different competitive levels may provide useful and valuable insights for coaches who search for more appropriate conditions to help their players reach high performance levels [21, 55] . Almeida et al. [24] verified that high level youth soccer players performed more passes and had more ball possession in SScG (i.e. 3 vs. 3; 6 vs. 6) than low level players. In addition, Dellal et al. [56] observed that amateur players completed less successful passes and exhibited less ball possession when compared with professional players, regarding various configurations of SScG (i.e. 2 vs. 2; 3 vs. 3; 4 vs. 4). Furthermore, other research performed in the same scope of analysis revealed the existence of differences in skill-related performance (e.g. shooting, slalom dribbling, ball control, LSPt) between competitive levels, to the advantage of elite players and elite teams [11, [57] [58] [59] [60] . Experience is an aspect influencing the competitive performance that is directly related to the time of practice/competition in soccer [61] . Nevertheless, Almeida et al. [24] complement: 'it seems that it does not require long periods of deliberate practice in order to verify differences in the collective performance comparatively to youngsters who only play the game for enjoyment and fun (i.e. deliberate play)' (p. 102).
Playing position and playing system
Another important issue that emerged from the comparative analysis of exploratory research refers to the playing position and different systems. Some discrepancies were observed regarding the designations adopted in different studies to tactical positions, which makes it difficult to compare the results between the papers. However, in general, one can distinguish 3 main tactical positions [21] : defenders, midfielders, and forwards. In summary, the research shows that forwards have a higher coefficient of variation (match-to-match) for performed passes, received passes, and number of times tackled as compared with other positions; they also exhibit higher coefficient of variation for tackles and interceptions than midfielders and defenders. the ability of forwards to hold up play will be affected by the number and quality of possessions won along with the aptitude and tactics of the opposition defenders, thus influencing the variability in performance. Midfielders performed higher successful passes (75-78%) than forwards (71%) and defenders (63%) (i.e. players in this position frequently gain the ball in the attacking area and are responsible to create finishing situations for the forwards, which results in more passes) [62] . these outcomes show that the frequency, variation, and efficacy of technical actions vary depending on the role and specific tactical position of each player on the field.
In addition, studies that analyse skill-related performance and playing systems are scarce in literature. In the course of this review, it was noticed that only 2 papers reported on these issues. Bradley et al. [63] highlighted that ball possession maintenance usually did not differ between the 1-4-4-2, 1-4-3-3, and 1-4-5-1 systems. However, the fraction of successful passes was higher in the 1-4-4-2 system compared with the 1-4-3-3 and 1-4-5-1 systems, but the authors mentioned that caution was needed when interpreting the findings, as a relatively small number of matches (n = 20) were analysed. carling [35] found that, in general, players performed more passes against teams in the 1-4-4-2 than in the 1-4-2-3-1 system. Additionally, the same author reports the existence of more duels, those that result with the ball in an aerial trajectory, as well as those derived, for example, from 1 vs. 1 situations, against teams in the 1-4-2-3-1 when Humanmovement.Pl compared with the 1-4-4-2 system. Finally, the author reports that more one-touch-ball passes against teams occur in the 1-4-2-3-1 as compared with the 1-4-4-2, 1-4-3-3, and 1-4-5-1 systems (e.g. the higher frequency of one-touch passes against teams with the 4-2-3-1 formation suggests that players in the reference team could have benefited from performing one-touch passing drills in preparation for matches against this particular formation). clearly, there is a need to perform more studies emphasizing the role of the playing system, as well as the skill-related performance. Furthermore, it is substantial to describe how players are positioned on the field in each playing system (e.g. 1-4-4-2, 'diamond' or 'square') and to analyse the differences in skill-related performance at each playing position in accordance with the team playing system (e.g. 1 defender in the 1-4-4-2 system cannot perform the same functions and technical actions if the team plays in the 1-3-5-2 system).
Match situational variables
In the soccer context, match location (home or away), quality of the opponent (strong or weak), and match status (winning, drawing, or losing) comprise the main situational variables that influence the performance of teams in competitive matches [64] [65] [66] . However, research on the skill-related performance appears to disregard these situational variables. In the presented review, among the papers referring to the analysis of skill-related performance in the official match context, 38.1% consider these situational variables (e.g. [65, 67, 68] ). Lago-Peñas and Lago-Ballesteros [68] found that the teams playing at home had higher results in scored goals, shots in goal, attacking moves, crosses, assists, passes made, successful passes, dribbles made, successful dribbles, ball possession, and gains of possession when compared with teams that played away. In addition, the visiting teams had greater loss of ball possession. taylor et al. [65] observed that the match location had a significant influence on the frequency of clearances, crosses, dribbles, interceptions, shots, and tackles. One explication for these performances is that home environment (i.e. social support of the crowd) is bound with an increased functional aggressive response, measured by more offensive than defensive behaviour [69] . these authors [65] also reported that when teams were losing, they showed an increase in ball possession and performed more crosses and dribbles (i.e. the teams try to 'control' the match, creating more offensive situations), while when wining, they performed more interceptions, clearances, and aerial challenges. regarding the quality of the opponents, no substantial differences in technical actions were found. talyor et al.
[65] used a symmetrical division based on the team's final ranking and guided their analysis according to the dichotomy of 'strong opposition' vs. 'weak opposition.' However, the authors concluded that this division did not provide the sensitivity needed to detect any differences. the definition of the quality of the opponents according to k-means cluster analysis seems to be more robust [70] [71] [72] .
other concerns
Other themes commonly addressing skill-related performance related to the determination of predictor variables that intend to enhance the development and selection of talented players. Malina et al. [73] and Matta et al. [74] found that the main predictors that explained the results of skill-related performance (e.g. dribbling, ball control, shooting) were: age, maturation, height, interaction of body height and body mass, and years of training.
Studies that regard the process of soccer players selection seek objective measures to assist in identifying supposedly talented players. Höner et al. [10] observed that the technical actions such as dribbling and juggling differ between high and low level players. Huijgen et al. [16] studied multidimensional characteristics that distinguished selected and non-selected young players belonging to a talent development programme in the Netherlands, and found that 69% of selected players were correctly classified on the basis of the evaluation of four domains (physical, technical, tactical, and psychological). the main variable with a discriminatory power in the technical domain comprised the dribbling test. Other studies prove that dribbling, shooting, lob pass, and juggling tests have high criterial validity [13] [14] [15] 60] .
In this context, the understanding of talent is largely linked with the idea that innate assignments are responsible for talent detection, and there is an evident concern to find players with physiological, motor, and psychological attributes above average [75] . However, as stated by Howe et al. [76] , the conditions that lead to excellence are related with multidimensional characteristics in a multitude of factors, such as early experience, preferences, opportunities, habits, structured and sustained training to promote increased sports performance, resilience, and cultural aspects. therefore, it becomes questionable to apply unrepresentative tests for 'detecting' talents, the more so young players not 'detected' as talents will be rejected by clubs and [77] related to the development of potential talent in response to training and other environmental conditions [75] .
lIMItatIons and recoMMendatIons for future research the main limitation of most studies mentioned in this review interferes with the principle of scientific reproducibility and the consistency of research findings [11, 12, 25] , as already demonstrated in previous review studies [20, 21] . Particularly, it comes from: (i) the lack of definition and classification of the skillrelated variables under investigation concerning match context (we proposed these definitions [table 2] on the basis of the literature research); (ii) the contextualization of the sample omitted and the influence of match situational variables (e.g. location, quality of opponent, status); and (iii) the absence of representative task design to measure skill-related performance.
Few revised papers (36.6%) defined clearly the skillrelated variables under investigation in match context (e.g. [23, 30, 31, 78] ). Mackenzie and cushion [20] reported that the intensive use of notational analysis through data generated by computational software (e.g. Amisco ® Pro, GEcA Sport ® , ProZone ® ) can be considered as an explanatory factor that underpins this lack of definitions. Moreover, as already exposed, 38.1% of the papers comprehended in this review contemplated the effects of match situational variables on skill-related performance during official matches (e.g. [65, 67, 68] ). there seems to be little agreement with regard to the sample size necessary for a power generalization of the results found in these examined studies.
regarding the representative design of the tests used to measure skill-related performance in soccer, we consider it necessary to return to some approaches. An important task in sports science and performance analysis is to understand the relationship between the skill acquisition and development of players in order to achieve sporting excellence. therefore, it is essential to develop theoretical principles that guide the concession of skill acquisition programmes, as well as to provide an informational base for the organization and implementation of evaluation tests concerning sports performance [7] . the ecological dynamics theory has revealed that the most relevant information for decision-making and regulation of action in dynamic environments (e.g. soccer) emerges from the continuous performer-environment interactions (for more details, see [3] ). the opportunities for action (e.g. affordances) constantly shape players' intentions and interfere with the decision-making processes by adjusting the key properties of the environment and organismic limitations inherent to each player [7, 79] . For example, performing a pass, dribble, or shot in the course of a soccer match, emerges owing to critical information on the relative positioning of the defenders, as well as the area of the field (e.g. identification of the opportunities for action to achieve the target performance). thus, creating a rational basis to determine and manipulate the constraints acting on the players provides a fundamental principle for the development and implementation of tests to evaluate the skillrelated performance in soccer (see [48] ). For instance, 88.9% of the papers presented in this review evaluated skill-related performance through validated tests performed outside the match context (e.g. [10-12, 25, 26] ). However, these tests are not representative of the actual skill-related performance of soccer players since they do not encompass critical perception variables (e.g. environmental contextual information) that players normally use to control their actions during the course of matches [18] , which could compromise the ecological validity of the conclusions obtained in these studies. to achieve this representation, skill-related performance tests should incorporate the same informational variables that specify match contexts (e.g. friendly or official matches) or SScG [80] [81] [82] . Furthermore, to ensure representativeness, the technical performance tests should not be limited to examining only the result of the action [20, 83] , but also take into account the evaluation of representative tasks, which interact with each other and influence the behaviour displayed by players at the time of carrying out the action (e.g. possibilities for action, the positioning of opponents and teammates, spatial references). As exposed by Hayes [84] , 'show me the results of notational analysis, not the notational analysis results,' (p. 4; apud Mackenzie and cushion [20] , p. 655). Moreover, notational analysis does not measure the possibilities of the participants' action in relation to the selection of technical actions performed by players. For example, let us consider two match situations: (i) a midfield player performs a pass to a defensive player, while the team maintain the ball possession; (ii) the same midfield player performs a pass to an offensive player, which enables a finish to the goal. In the technical analysis used in the reviewed studies, both situations would be labelled as successful pass. However, it is understood that in situation (ii) the midfield player's Brought to you by | Universidade do Porto Authenticated Download Date | 5/11/18 4:05 PM pass to the offensive player resulted in the possibility of a goal, and thus in obtaining a score different from that in situation (i). therefore, future research should propose tests to measure skill-related performance in soccer, considering that the representativeness contexts ally the players' possibilities of action to the situation of the match (see a positive example of tactical expertise assessment during SScG in a study by Serra-Olivares et al. [48] ).
concludIng reMarks the main purpose of the study was to evaluate and systematically organize the available literature on the skill-related performance in young and adult male soccer players. Furthermore, we identified the most common topics, as well as examined the weaknesses of the analysed papers and their main contributions to the technical performance. the emerging themes were: (i) descriptive analysis (e.g. characterizations of skill-related performance in championships); (ii) comparative analysis (e.g. effects of SScG, effects of training-exercise, competitive level, playing position and playing system, match situational variables); and (iii) other issues (e.g. talent development, predictors of skill-related performance). the review has raised some methodological concerns regarding the use of scarce representativeness analysis for the skill-related performance of the players, e.g. dribbling, shooting, and passing tests without match context. In addition, notational analysis can augment its relevance when associated with methodologies that consider the dynamics inherent to the coordination of players in match situations, as well as the representative task design combined with the possibilities of the players' action in each match situation. Some concerns evidenced in other studies were related to the absence of clarification of the definitions and of technical variables under investigation (see our proposed definitions in table 2) and omission of the context of the sample (e.g. location, quality of opponent, status). these limitations can largely compromise the reproducibility of the reviewed studies. Finally, given the limitations presented in this review, it is suggested that future research may lead to a congruous understanding of the discussed topics, providing significant and substantial impact also on professional daily practice.
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